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Overview

This paper presents a model of how multimethod approaches to research can be used to understand

and measure individual diversity in learning, cognitions and affect. The paper demonstrates the

value of gathering qualitative data to supplement quantitative findings from quasi-experimental

research in relation to achievement outcomes, acquiring a metacognitive strategy of self-

questioning, self-efficacy, and anxiety. Specifically, an aptitude-treatment-interaction study was

conducted to investigate the comparative effects of two instructional approaches on achievement,

metacognitive strategy acquisition, self-efficacy and anxiety in a semester-long computer training

program. Simultaneously, continuous qualitative data collection and analyses were conducted.

Full text of intervention study reported in McInerney, V., McInerney, D. M., & Marsh, H. W. (1997). Effects of metacognitive

strategy training within a cooperative group learning context on computer achievement and anxiety: An aptitude-treatment

interaction study. Journal of Educational PsycholoQv. 89.4, 686-695.
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The specific objectives of the research were to:

1) Compare the achievement, self-efficacy, motivation and anxiety of a sample of students

undertaking a computing course taught through one of two methods: Direct instruction alone

or a combination of direct instruction and cooperative, self-regulated learning which

incorporated training in the metacognitive strategy of self-questioning.

2) Describe and evaluate each instructional program in operation using qualitative research

techniques, namely, regular in-depth interviews with a selection of case study students who had

both high and low anxiety and self-efficacy with regard to computing, analyses of case study

logbooks and instructor tutorial diary, and molecular analyses of survey data collected at pre-

and posttest.

3) Correlate data from case studies regarding their perceptions of the computer skills training they

received in the context of gaining self-efficacy and self-regulated learning skills, as well as of

their experiences of anxiety alleviation or exacerbation.

4) Triangulate the data obtained through quantitative research methods from the full groups

involved in the quasi-experimental research with those from the qualitative data collected from

the case studies.

Method

Quantitative Study

The comparison group received a direct instruction (teacher-led) approach (Rosenshine, 1986;

Rosenshine & Meister, 1995) which has been traditionally used for skills training such as in

computing. Proponents of this approach maintain that by proceeding in systematic short steps and

giving guided practice, students' working memory is less overloaded, thereby alleviating anxiety

(Tobias, 1986). The intervention group received an approach which built on direct instruction by

adding cooperative self-regulated group work (Johnson & Johnson, 1991; Kagan, 1994; Schunk,

1990; Zimmerman, 1990; Zimmerman, Bonner & Kovach, 1996) in which students were trained in

the process of self-questioning following the approach of Alison King (King, 1991a & b, 1992,

1993, 1994; see also Rosenshine, Meister, & Chapman, 1996). Self-questioning was predicted to

reduce anxiety and enhance perceptions of control in computing situations, thus increasing self-

efficacy (Bandura, 1988, 1993).
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An aptitude-treatment-interaction (ATI) design was utilized in the quasi-experimental study

as it allows for complex analyses of the effects of instructional methods (Cronbach & Snow, 1977;

Borg & Gall, 1989; Borg, Gall, & Gall, 1993). The ATI study focused on the interaction between

the two different instructional approaches and the different levels of learners' self-efficacy, positive

and negative cognitions, anxiety and prior computing competence.

Qualitative Study

The qualitative approaches used in the studies reported are based on the work of Bouma (1996),

Cohen & Manion (1994), Miles and Huberman (1994), and Wiersma (1991). Among the

techniques used were: semi-structured, in-depth interviews with case study students held after each

tutorial over the semester-long computer course; case study logbooks kept throughout the course of

their training; molecular analyses (Peck & Hughes, 1996) of case study survey data; and the

instructor's tutorial diary in which detailed records of weekly tutorials were kept.

Participants

Quantitative Study. Two groups of students completing compulsory computer coursework in the

subject Introduction to Computers were randomly assigned to the two instructional approaches

taught by the same instructor. There were 22 students in the intervention (metacognitive training

within a cooperative learning context) group and 23 in the comparison (direct instruction) group.

The average age of the students was 20 years.

Qualitative Study. Eight case studies were selected for the qualitative study from the two groups on

the following basis: The two students (one male and one female) in each of these groups with the

highest and the lowest anxiety and positive cognitions scores on the Computer Anxiety and

Learning Measure were invited to participate in the research.

Measures

The Computer Competency Checklist (Lawson & McInerney, 1994) was used to determine the

levels of perceived student self-efficacy with regard to specific computing skills to be covered in the

course (DOS, word-processing, database, and spreadsheet). The Computer Anxiety and Learning

Measure - CALM (McInerney, McInerney, & Roche, 1994) was used to determine levels of positive

and negative cognitions, and computer anxiety.
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Results

Significant ATI effects indicated complex relationships between initial levels of self-efficacy,

anxiety and instructional treatment. The simultaneously conducted qualitative studies enabled the

researchers to situate these effects (which were based on measures of central tendency) in a holistic

context where individual parameters of the interactions were the focus of attention. Apparent

anomalies in the quantitative findings were explicated through the molecular examination of

individual scores, detailed analyses of the case study interview transcripts and tutorial logbooks, and

instructor's tutorial diary.

Quantitative findings. Those with initially low self-efficacy at the start of the course increased their

level of positive cognitions in relation to computing (perceptions of control and a computing self-

concept were enhanced) after receiving the intervention; those with high initial self-efficacy were

advantaged by being in the direct instruction group. Students receiving both instructional

approaches achieved equally well at the end of the course on a range of assessment measures. High

anxious students receiving the intervention reported less anxiety at the end of their computer

training course than those in the comparison group except in relation to receiving feedback on

competency and fear of public embarrassment when using computers. The results of this study are

reported in detail in McInerney, McInerney & Marsh, 1997.

Qualitative findings. In trying to understand "What is going on here?" (Bouma, 1996, p.169) from

the perspective of the case studies and the instructor, the following emerged from the qualitative

data and analyses.

Metacognitive Strategy Training

Metacognitive training in self-questioning enhances self-regulation and learning.

Reciprocal questioning develops self-questioning skills and builds positive cognitions.

Training in self-questioning develops content knowledge, self-efficacy and self-regulated

learning skills.

Mutual "helping" relieves anxiety and builds confidence.

Anxious students can avoid embarrassment through reciprocal peer questioning.

Positive cognitions can develop even when anxiety is reported.
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Cooperative Self-Regulated Groupwork

Groupwork helps learning, enhances motivation, builds confidence, and dissipates anxiety.

Growing self-efficacy comes from structured groupwork and training in the use of generic

question stems.

Students develop skills in problem-solving

Students are more active and involved with cooperative groupwork.

Instructor's role is one of facilitator.

Direct Instruction

Sense of control over learning is absent in teacher-led instruction.

Sense of self-efficacy varies considerably according to the tutorial content

Reception learning is boring and unmotivating.

Anxiety is related to dependence on the instructor in direct instruction.

Spontaneous groupwork emerges even within teacher-led instruction.

Attendance problems in direct instruction groups are related to lack of student motivation and

commitment.

Instructor's role is one of expert trainer.

Conclusion

Results from the multimethod research techniques used in the present studies provide strong support

for the educational value of including metacognitive strategy training in self-questioning within a

cooperative learning context into traditional methods of teaching computing skills to those learners

who lack confidence and perceptions of control in computing situations, or who fear public

embarrassment while learning. Learning outcomes in terms of both personal (self-concept, self-

efficacy and self-regulation) and achievement gains are strongly predicted with such an instructional

approach. These research findings have considerable implications for the design of instruction in

general, and for computer training programs in particular.

6



6

References

Bandura, A. (1988). Self-efficacy conception of anxiety. Anxiety Research, 1, 77-98.
Bandura, A (1993). Perceived self-efficacy in cognitive development and functioning. Educational

Psychologist, 28, 117-148.
Borg, W. R., & Gall, M. D. (1989). Educational research: An introduction. (5th ed.) White Plains,

N. Y: Longman.
Borg, W. R., Gall, J. P., & Gall, M. D. (1993). Applying educational research (3rd ed.). White

Plains, N. Y: Longman.
Bouma, G. D. (1996). The research process. Melbourne: Oxford UniversityPress.
Cohen, L., & Manion, L. (1994). Research methods in education (4th ed.). London: Rout ledge.
Cronbach, L. J., & Snow, R. E. (1977). Aptitudes and instructional methods: A handbook for

research on interactions. New York: Irvington.
Johnson, D. W., & Johnson, R. T. (1991). Learning together and alone: cooperative, competitive,

and individualistic goal structures. Hillsdale, NJ: Lawrence Erlbaum.
Kagan, S. (1994). Cooperative learning. San Juan Capistrano, CA: Kagan Cooperative Learning.
King, A. (1991a). Effects of training in strategic questioning on children's problem-solving

performance. Journal of Educational Psychology, 83, 3, 307-317.
King, A. (1991b). A strategy for enhancing peer interaction and learning during teacher training

sessions. Teacher Education Quarterly, 18, 1, 15-28.
King, A. (1992). Facilitating elaborative learning through guided student-generated questioning.

Educational Psychologist, 27, 1, 111-126.
King, A. (1993). From sage on the stage to guide on the side. College Teaching, 41, 1, 30-35.
King, A. (1994). Questioning and knowledge generation. American Educational Research Journal,

31, 338-368.
Lawson, R., & McInerney, V. (1994). Computer competency checklist. University of Western

Sydney, Macarthur, Faculty of Education.
McInerney, V., McInerney, D. M., & Roche, L. (1994). Definitely not just another computer anxiety

instrument: An application of exploratory and confirmatory factor analyses to the validation of the
constructs in CALM (Computer Anxiety and Learning Measure). Paper presented at the annual Society for
Test Anxiety Research Conference. Madrid. 14th - 16th July, 1994.

McInerney, V., McInerney, D. M., & Marsh, H. W. (1997). Effects of metacognitive strategy
training within a cooperative group learning context on computer achievement and anxiety: An aptitude-
treatment interaction study. Journal of Educational Psychology, 89, 4, 686-695.

Miles, M. B. & Huberman, A. M. (1994). Qualitative data analysis. Thousand Oaks, CA: Sage.
Peck, J. K., & Hughes, S. V. (1996). Inquiry pedagogy: Maximizing literacy learning and teaching

through shared inquiry. Paper presented at the Annual Meeting of the American Educational Research
Association, New York) ED396269.

Rosenshine, B. (1986). Synthesis of research on explicit teaching. Educational Leadership, 43, 60-
69.

Rosenshine, B., Meister, C. (1995). Direct instruction. In L. W. Anderson (Ed.). International
encyclopedia of teaching and teacher education (2nd ed.) (pp. 143-149). Oxford, UK: Pergamon.

Rosenshine, B., Meister, C., & Chapman, S. (1996). Teaching students to generate questions: A
review of the intervention studies. Review of Educational Research, 66, 181-221.

Schunk, D. H. (1990). Goal setting and self-efficacy during self-regulated learning. Educational
Psychologist, 25, 71-86.

Tobias, S. (1986). Anxiety and cognitive processing of instruction. In R. Schwartzer (Ed.), Self-
Related Cognitions in Anxiety and Motivation. Hillsdale, NJ: Lawrence Erlbaum.

Wiersma, W (1991). Research methods in education: An introduction. Boston: Allyn and Bacon.
Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: An overview.

Educational Psychologist, 25, 3-17.
Zimmerman, B, J. Bonner, S., & Kovach, R. (1996). Developing self-regulated learners.

Washington, DC: American Psychological Association.

7



U.S. Department of Education
Office of Educational Research and Improvement (OERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE
(Specific Document)

I. DOCUMENT IDENTIFICATION:

TM028425
; :

ERIC

Title: fv(,(1:7hviA:Q

ix-1/1 44' iv (IP
dtr d_iyte;01t-

Author(s): Vale 11 1L1 e,rne-ti

Corporate Source:

171./e, g+/00 7te
4-rvoho emi-euze,

n it,zr-,,ei
Publication Date:

II. REPRODUCTION RELEASE:
. .

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS): Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHEC.K.ONEof the following three options and sign at the bottom
of the page.

The sample sticker shown below will be
affixed to all Level 1 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRANTED BY

Sao

TO THE EDUCATIONAL RESOURCES-
INFORMATION CENTER (ERIC)

The sample sticker shown below will be
affixed to all Level 2A documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN MICROFICHE,

AND IN ELECTRONIC MEDIA FOR ERIC
COLLECTION SUBSCRIBERS ONLY, HAS BEEN

GRANTED BY

\e

co?,

TO THE EDUCATIONAL RESOURCES.
INFORMATION CENTER (ERIC)

Level 2A

Check here for Level 1 release, permitting reproduction
and dissemination in microfiche or other ERIC archival

media (e.g., electronic) and paper copy.

Sign
here,-)
please

Check here for Level 2A release, permitting reproduction
and diiseminition in microfiche and in electronic media

for ERIC archival collection subscribers only

The sample sticker shown below will be
affixed to all Level 2B documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

. 4

TO THE EDUCATIONAL RESOURCES -
INFORMATION CENTER (ERIC)

Level 213

Check here for Level 2B release, permitting
reproduction and dissemination in microfiche only

Documents will be processed as indicated provided reproduction quality permits.
If permission to reproduce is granted, but no box is checked. documentswill be processed at Level 1.

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contractors requires permission from the copyright holder. .Exception is made for non-profit reproduction by libraries and other service agencies
to satisfy information needs of educators in response to discrete inquiries.

Printed Name/Position/Title:

valet 1-1A,L. 11 hirleg/4 el Or
Telephone: FAX:

(00/1 L12_ 717)-94-52- Oo it kll- 77 2- i r--C

v- 44 c L .1 ern e,y ,11..,ce
if7 gE-Mail Address Date. CL

Organization/Address

ULlic ft.CAPR Mug PD etix at.4.2tavtoo

41.7grig41-1
(over)


